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<U0> APPLICANT: KOI. MASAKO 
SUGIMOTO, MASAKAZU 
ktiraHASHI, OSAMU 

:ir> s s^v s 999 ; 07 " 02 

<170> SOFTWARE: Patentm v 
<210> SEQ ID NO: 1 
<211> LENGTH: 5969 

<212> TYPE: DNA . prium lactof ermentum 

<213> ORGANISM: Brevibacterxum 

<220> FEATURE: 
< 2 21> NAME /KEY : CDS 
<222> LOCATION: (3779). - O' 0 

<223> OTHER INFORMATION : ttcta catct 
<400> 1 nr*ccatt gatgtggtgg tcaccgagct tgcgg gg agt tgcg 

agtccgtcga cgccaccatt 9 9^ acgg gtggga tc j^^ t ttttcaagtg 
acgctcccgt cggcgtggag tgg^ aa cgagtgcg g^tgagaagt 

gaacccatgg tgttccttgt gggt g ttggaaggct gaggtaattc * J & 
g tctg cagttt ttjagtjatg -to aaccta gatc cgt^ta 

caacagcagg cctcaayu ;_ rcaaat a acctcagaaa gatyy ^ ccccccctcg 

ESS SKjK S sass 

atcttcataa tcacggtgg t gca cgaccgt gatgt g tgtgaa gagg 

ggaacaccgc S«gtatcac tggaaaacct tattccct g y c 

g cggcgccggc tgacgcact* gca c J c ctttC atcaa ^ccgt J c « tgcgg 
tcctgctgtg c gg ca ""J c ccggcaacc caacagatct tgcccggg « ttc 

aaaacccgga tttcattttt ^gg cgccg gaaac tgacaatctt y 

gaaaaggttg gatcaaatcg ctt ccttcgg fcggctacgc 

tcgatctctg cgcagcgcac ^ aagagaaaaa tgtgacggtc ^ 

ataccactac cagcgcaatt gcct gg atagggctcc cggcagcgtg gg * 

«5 «S 5SS2 SSS* 35 =5=3 
•SiS «« 2« SSKA- — 
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77 gtcagttcgt gcaccacgtg cgcaggggta tgacgcttat cgacgcgacc ctccacacct 
79 caaccgtcgc cgctaaaatt ctcggtcttg gcgatcacga aatcgctaaa tccaaccctg 
81 caaattttgt ggtctttgac tcaaacggcc aggtgcaaaa ggtccattta ggtcatcaag 
83 tactttaagt acgagtaaaa ctatcctgat tttaaaggag tcccaccatg gaaatcacta 
85 tctgcaaaga cgagcaagaa gtcggcaaag cagttgcagt cctaatcgca cccttcgcca 
87 acaagggtgg aaccttgggg cttgcaacag gatcctcacc actgagtacc taccaagagc 
89 tcattcgcat gtatgaagct ggggaagtgt cattcaagaa ctgcaaggca ttcttgttgg 
91 atgaatacgt gggactaacc cgtgacgatg aaaacagcta ctttaaaacc attcgcaaag 
93 agttcactga ccacatcgac atcgttgatg aagaggtcta cagcccagat ggtgcaaacc 
95 ctgatccata cgaagcagct gcagagtatg aggcaaagat cgctgcagaa tccgttgaag 
97 ttcaaatcct tggcatcggc ggaaacggca catcgctttc attgaaccat catcttctct 
99 gtcaggactg acaaaggtcc aggcgctgca ccctaaaact gtggaggaca acgctcgatt 
101 cttcaacacc atcgaagagg tcccaaccca cgccgtcacc cagggtttgg gcactttgtc 
103 ccgcgcgcaa aacatcgtgt tggtggcaac tggtgaagga aaagccgacg ccatccgcgg 
105 aactgtggaa ggcccagtga ctgcttcttg cccaggttcc atcctgtaga tgcacaacat 
107 gccaccatca tcgttggatg aagcagcagt atccaagctg gaaaacgctg atcactaccg 
109 tctcatggag caattaaagc tgcgctagaa acaaaaagga aagtactgtg tggggctatg 
111 cacacagaac tttccagttt gcgccctgcg taccatgtga ctcctccgca gggcaggctc 
113 aatgatccca acggaatgta cgtcgatgga gataccctcc acgtctacta ccagcacgat 
115 ccaggtttcc ccttcgcacc aaagcgcacc ggctgggctc acaccaccac gccgttgacc 
117 ggaccgcagc gattgcagtg gacgcacctg cccgacgctc tttacccgga tgcatcctat 
119 gacctggatg gatgctattc cggtggagcc gtatttactg acggcacact taaacttttc 
121 tacaccggca acctaaaaat tgacggaaag cgccgcgcca cccaaaacct tgtcgaagtc 
123 gaggacccaa ctgggctgat gggcggcatt catcgccgtt cgcctaaaaa tccgcttatc 
125 qacggacccg ccagcggttt cacaccccat taccgcgatc ccatgatcag ccctgatggt 
127 gatggttgga acatggttct tggggcccaa cgcgaaaacc tcaccggtgc agcggttcta 
129 taccgctcga cagatcttga aaactgggaa ttctccggtg aaatcacctt tgacctcagt 
131 gatgcacaac ctggttctgc tcctgatctc gttcccgatg gctacatgtg SSaatgcccc 
133 aaccttttta cgcttcgcga tgaagaaact ggcgaagatc tcgacgtgct gattttctgt 
135 ccacaaggat tggaccgaat ccacgatgag gttactcact acgcaagctc tgaccagtgc 
137 ggatatgtcg tcgacaagct tgaaggaacg accttccgcg tcttgcgagg attcagcgag 
139 ctggatttcg gccatgaatt ctacgcaccg caggttgcag taaacggttc tgatgcctgg 
141 ctcgtgggct ggatggggct gcccgcgcag gatgatcacc caacagttgc acaggaagga 
14 3 tgggtgcact gcctgactgt gccccgcaag cttcatttgc gcaaccacgc gatctaccaa 
14 5 gagctccttc tcccagaggg ggagtcgggg gtaatcagat ctgtattagg ttctgaacct 
147 gtccgagtag acatccgagg caatatttcc ctcgagtggg atggtgtccg tttgtctgtg 
14 9 gatcgtgatg gtgatcgtcg cgtagctgag gtaaaacctg gcgaattagt gatcgcggac 
151 gataatacag ccattgagat aactgcaggt gatggacagg tttcattcgc ttttccgggc 
153 cttcaaaggt gacactattg agagataagt catataaaag ggtcttttgt ggcgaattgt 
155 acaaatactt cgcaaaatcc cttgatcgga cacaaataaa caggtttaat attgtttagc 
157 ttttgaacaa acattcatgt ctgaatattt ttgtttcttc ccggttaagg agaaattc 

159 atg gac cat aag gac etc gcg caa cgc ate ctg cgc gac att ggc ggc 

160 Met Asp His Lys Asp Leu Ala Gin Arg He Leu Arg Asp lie Gly Gly 

161 1 5 10 

163 gaa gac aac att gtc gec gec gca cac tgt gca acg cgt tta cgc etc 

164 Glu Asp Asn lie Val Ala Ala Ala His Cys Ala Thr Arg Leu Arg Leu 

165 20 25 30 

167 qtg etc aaa gac acc aag gat gtg gat cgc caa agt ctg gat gat gat 

168 Val Leu Lys Asp Thr Lys Asp Val Asp Arg Gin Ser Leu Asp Asp Asp 
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3000 
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169 

171 cca gat 

172 Pro Asp 

173 50 

175 gtc ggg 

176 Val Gly 

177 65 

179 acc tec 

180 Thr Ser 
181 

183 get aac 

184 Ala Asn 
185 

187 att ttc 
lie Phe 



35 

ctg aaa 
Leu Lys 

cca ggc 
Pro Gly 

aaa gac 
Lys Asp 



aac 
Asn 



188 
189 

191 get ate 

192 Ala He 

193 130 

195 ctg gtg 

196 Leu Val 

197 145 

199 ctg atg 

200 Leu Met 
201 

203 acc gca 

204 Thr Ala 
205 

207 ggt atg 

208 Gly Met 
209 

211 gec acc 

212 Ala Thr 

213 210 

215 gat gtt 

216 Asp Val 

217 225 

219 gtc tct 

220 Val Ser 
221 

223 atg ggc 

224 Met Gly 
225 

227 acc ggc 

228 Thr Gly 
229 

231 ggt gac 

232 Gly Asp 

233 290 



gtc 
Val 
115 
aac 
Asn 



gec 
Ala 
100 
ccg 
Pro 

aat 
Asn 



ggc acc 
Gly Thr 

gat gtg 
Asp Val 

70 
ate get 
He Ala 
85 

aac tgg 
Asn Trp 

ctg att 
Leu He 

gtg ttg 
Val Leu 



gag atg 
Glu Met 

gca tct 
Ala Ser 



acc 
Thr 

gcg 
Ala 
195 
atg 
Met 



aag 
Lys 
180 
atg 
Met 

acc 
Thr 



get caa 
Ala Gin 

tgg att 
Trp He 



act 
Thr 

ttc 
Phe 
275 
ttg 
Leu 



gca 
Ala 
260 
ctt 
Leu 

ctg 
Leu 



ttc cct 
Phe Pro 
150 
gcg ccg 
Ala Pro 
165 

cgt ttc 
Arg Phe 

gtg ttc 
Val Phe 

gcg ggc 
Ala Gly 

get ggt 
Ala Gly 
230 
ctg gca 
Leu Ala 
245 

gac ttc 
Asp Phe 



40 
ttt gaa 
Phe Glu 
55 

gat cat 
Asp His 

gtg tec 
Val Ser 

ttc age 
Phe Ser 

cca ate 
Pro He 
120 
gtt gcg 
Val Ala 
135 

cag ate 
Gin He 



act ggc 
Thr Gly 

gtt ttc 
Val Phe 

aca gag 
Thr Glu 
90 

cgt get 
Arg Ala 
105 

ttg gtt 
Leu Val 

cag gat 
Gin Asp 

age ggt 
Ser Gly 



ttc gcg 
Phe Ala 

ggt ggc 
Gly Gly 

cca acc 
Pro Thr 
200 
gaa atg 
Glu Met 
215 

tac cag 
Tyr Gin 

acg ate 
Thr He 

ctg ate 
Leu He 



acg ttc att get 
Thr Phe He Ala 
280 

gca cac ggt ctg 
Ala His Gly Leu 
295 



ttc ttg 
Phe Leu 
170 
aat gag 
Asn Glu 
185 

ctg gtt 
Leu Val 

cca atg 
Pro Met 

ggc acc 
Gly Thr 

gag aag 
Glu Lys 
250 
acc cca 
Thr Pro 
265 

att ggt 
He Gly 



ggc atg 
Gly Met 
60 

aaa gaa 
Lys Glu 
75 

cag etc 
Gin Leu 

gtg aag 
Val Lys 

ggt ggc 
Gly Gly 

ctg ttc 
Leu Phe 
140 
gtt get 
Val Ala 
155 

cca gtg 
Pro Val 



45 

ttc cag ate ate 
Phe Gin He He 



ttc ctg 
Phe Leu 

aac ggc 
Asn Gly 



tgg tec 
Trp Ser 
220 
gtg ctt 
Val Leu 
235 

ttc ctg 
Phe Leu 

gtg ttg 
Val Leu 

cca gca 
Pro Ala 



etc gat 
Leu Asp 

aaa gat 
Lys Asp 

gta ttg 
Val Leu 
110 
ggt ctg 
Gly Leu 
125 

ggt ccg 
Gly Pro 

gag atg 
Glu Met 

ttg gtt 
Leu Val 

ggc gee 
Gly Ala 
190 
tac gac 
Tyr Asp 
205 

ctg ttt 
Leu Phe 



gac gca 
Asp Ala 
80 
gtg 



gtt 



Val Val 
95 

gcg gac 
Ala Asp 

etc atg 
Leu Met 

caa tea 
Gin Ser 

ate aac 
He Asn 
160 
ggt ttc 
Gly Phe 
175 

ggc att 
Gly He 

gtg gee 
Val Ala 

ggt ttg 
Gly Leu 



cag gga etc tat 
Gin Gly Leu Tyr 
300 



cct gtg 
Pro Val 

cac aag 
His Lys 

act ctg 
Thr Leu 
270 
atg cgc 
Met Arg 
285 

gat ttc 
Asp Phe 



ctg gtg 
Leu Val 
240 
cga etc 
Arg Leu 
255 

ctg etc 
Leu Leu 

tgg gtg 
Trp Val 

ggt ggt 
Gly Gly 



3970 

4018 

4066 

4114 

4162 

4210 

4258 

4306 

4354 

4402 

4450 

4498 

4546 

4594 

4642 

4690 



file://C:\CRF4\Outhold\VsrJ019284A.htm 



4/15/03 



RAW SEQUENCE LISTING DATE: 04/15/2003 

PATENT APPLICATION: US/10/019 , 284A TIME: 13:58:26 

Input Set : A:\217677US0PCT.ST25.txt 
Output Set: N:\CRF4\04152003\J019284A.raw 



Page 4 of 7 



4738 



4786 



4834 



4882 



4930 



4978 



5026 



5074 



235 cca gtc ggc ggt ctg ctt ttc ggt ctg gtc tac tea cca ate gtt ate 

236 Pro Val Gly Gly Leu Leu Phe Gly Leu Val Tyr Ser Pro He Val He 

237 305 " 310 315 320 

239 act ggt ctg cac cag tec ttc ccg cca att gag ctg gag ctg ttc aac 

240 Thr Gly Leu His Gin Ser Phe Pro Pro He Glu Leu Glu Leu Phe Asn 

241 325 330 335 

243 cag ggt gga tec ttc ate ttc gca acc gca tec atg gee aat ate gcg 

244 Gin Gly Gly Ser Phe He Phe Ala Thr Ala Ser Met Ala Asn He Ala 

245 340 345 350 

247 cag ggt gca gca tgt ttg gca gtg ttc ttc eta gcg aag agt gaa aag 

248 Gin Gly Ala Ala Cys Leu Ala Val Phe Phe Leu Ala Lys Ser Glu Lys 

249 355 360 365 

251 etc aag ggc ctt gca ggt get tea ggt gtc tec get gtt ctt ggt att 

252 Leu Lys Gly Leu Ala Gly Ala Ser Gly Val Ser Ala Val Leu Gly He 

253 370 375 380 

255 aca gag cct gcg ate ttc ggt gtg aac ctt cgc ctg cgc tgg ccg ttc 

256 Thr Glu Pro Ala He Phe Gly Val Asn Leu Arg Leu Arg Trp Pro Phe 
• 257 385 390 395 400 

259 tac att ggt ate ggt acc gca get ate ggt ggc get ttg att gca etc 

260 Tyr He Gly He Gly Thr Ala Ala He Gly Gly Ala Leu He Ala Leu 

261 405 410 415 
263 ttt gat ate aag gca gtt gcg ttg ggc get gca ggt ttc ttg ggt gtt 
2 64 Phe Asp He Lys Ala Val Ala Leu Gly Ala Ala Gly Phe Leu Gly Val 
265 ^ 420 425 430 

267 gtt tct att gat get cca gat atg gtc atg ttc ttg gtt tgc gcg gta b\ZZ 
2 68 Val Ser He Asp Ala Pro Asp Met Val Met Phe Leu Val Cys Ala Val 
269 435 440 445 

271 gtt acc ttt gtc ate gca ttc ggc gca gcg att get tat ggc ctt tac 

272 Val Thr Phe Val He Ala Phe Gly Ala Ala He Ala Tyr Gly Leu Tyr 

273 450 455 460 

275 ttg gtt cgc cgc aac ggc age att gat cca gat gca acc get get cca 
27 6 Leu Val Arg Arg Asn Gly Ser He Asp Pro Asp Ala Thr Ala Ala Pro 
277 465 470 475 480 

27 9 gtg cct gca gga acg acc aaa gee gaa gca gaa gca ccc gca gaa ttt 

280 Val Pro Ala Gly Thr Thr Lys Ala Glu Ala Glu Ala Pro Ala Glu Phe 

281 485 490 495 

283 tea aac gat tec acc ate ate cag gca cct ttg acc ggt gaa get ate 

284 Ser Asn Asp Ser Thr He He Gin Ala Pro Leu Thr Gly Glu Ala He 

285 500 505 510 

287 gca ctg age age gtc age gat gee atg ttt gee age gga aag ctt ggc SJbZ 

288 Ala Leu Ser Ser Val Ser Asp Ala Met Phe Ala Ser Gly Lys Leu Gly 

289 515 520 525 

291 tea ggt gtt gcg ate gtc ccc acc aag ggg cag ctg gtt tea cca gtg 

292 Ser Gly Val Ala He Val Pro Thr Lys Gly Gin Leu Val Ser Pro Val 

293 530 535 540 

295 age gga aag ate gtg gtg gee ttc cca tct ggt cac get ttc gca gtc 

296 Ser Gly Lys He Val Val Ala Phe Pro Ser Gly His Ala Phe Ala Val 

297 545 ^ J 550 555 560 
299 cgc act aag get gag gat ggt tec aat gtg gat ate ttg atg cac att 



5170 



5218 
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5506 
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300 

301 

303 

304 

305 

307 

308 

309 

311 

312 

313 

315 

316 

317 

319 

320 

321 

323 

324 

325 

327 

329 

331 

334 

335 

336 

337 

339 

341 

342 

345 

346 

349 

350 

353 

354 

357 

358 

361 

362 

365 

366 

369 

370 

373 

374 

377 

378 

381 
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Arg Thr Lys Ala Glu Asp Gly Ser Asn Val Asp He Leu Met His He 

565 ^ 570 575 

ggt ttc gac acc gta aac etc aac ggc acg cac ttt aac ccg ctg aag 
Gly Phe Asp Thr Val Asn Leu Asn Gly Thr His Phe Asn Pro Leu Lys 

580 585 590 

aag cag ggc gat gaa gtc aaa gca ggg gag ctg ctg tgt gaa ttc gat 
Lys Gin Gly Asp Glu Val Lys Ala Gly Glu Leu Leu Cys Glu Phe Asp 

595 600 605 

att gat gec att aag get gca ggt tat gag gta acc acg ccg att gtt 
He Asp Ala He Lys Ala Ala Gly Tyr Glu Val Thr Thr Pro He Val 

610 615 620 

gtt teg aat tac aag aaa acc gga cct gta aac act tac ggt ttg ggc 
Val Ser Asn Tyr Lys Lys Thr Gly Pro Val Asn Thr Tyr Gly Leu Gly 
625 " 630 635 640 

gaa att gaa gcg gga gee aac ctg etc aac gtc gca aag aaa gaa gcg 
Glu He Glu Ala Gly Ala Asn Leu Leu Asn Val Ala Lys Lys Glu Ala 

645 650 655 

gtg cca gca aca cca taagttgaaa ccttgagtgt tcgcacacag gttagactag 
Val Pro Ala Thr Pro 
660 

gggacgtgac tctacgcatc tttgacaccg gtacccgtac gcttcgagat tttaaacctg 
ttcaaccagg tcatgcctcg gtgtacctgt gtggtgccac cccgcaatct tcaccccaca 
ttggacatgt tegttcagea gtagcgtttg atattttgeg ccgctgaa 
<210> SEQ ID NO: 2 
<211> LENGTH: 661 
<212> TYPE: PRT 

<213> ORGANISM: Brevibacterium lactof ermentum 
<400> SEQUENCE: 2 

Met Asp His Lys Asp Leu Ala Gin Arg He Leu Arg Asp He Gly Gly 

15 10 15 

Glu Asp Asn He Val Ala Ala Ala His Cys Ala Thr Arg Leu Arg Leu 

20 25 30 

Val Leu Lys Asp Thr Lys Asp Val Asp Arg Gin Ser Leu Asp Asp Asp 

35 40 45 

Pro Asp Leu Lys Gly Thr Phe Glu Thr Gly Gly Met Phe Gin He He 

50 ~ 55 60 

Val Gly Pro Gly Asp Val Asp His Val Phe Lys Glu Leu Asp Asp Ala 
65 ~ "* 70 75 80 

Thr Ser Lys Asp He Ala Val Ser Thr Glu Gin Leu Lys Asp Val Val 

85 90 95 

Ala Asn Asn Ala Asn Trp Phe Ser Arg Ala Val Lys Val Leu Ala Asp 



100 



105 



110 



He Phe Val Pro Leu He Pro He Leu Val Gly Gly Gly Leu Leu Met 



115 



120 



125 



Ala He Asn Asn Val Leu Val Ala Gin Asp Leu Phe Gly Pro Gin Ser 



130 



135 



140 



Leu Val Glu Met Phe Pro Gin He Ser Gly Val Ala Glu Met He Asn 

160 



145 



150 



155 



5554 



5602 



5650 



5698 



5746 



5801 



5861 
5921 
5969 



Leu Met Ala Ser Ala Pro Phe Ala Phe Leu Pro Val Leu Val Gly Phe 
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